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URTICARIA SOLARE (X 4000-5000A)1
HAROLD F. BLUM, E. E. BARKSDALE AND H. G. GREEN
From the Naval Medical Research Institute and the United States Naval Hospital, National
Naval Medical Center, Bethesda, Maryland
The type of photosensitivity described in this paper appears identical with
that studied by one of us several years ago (Blum, Allington and West, 1935;
Blum and West, 1937; Blum, 1941). The gross manifestations of photosensi-
tivity—whealing of the exposed area with surrounding flare, appearing not
more than a few minutes after the exposure and disappearing completely in a
few hours—are virtually indistinguishable from those of the case described by
Sulzberger and Baer (1945) and in the preceding paper of Blum, Baer and Sulz-
berger. The etiology, however, is different in the two cases, which represent
two distinct disease entities that should not be confused.
HISTORY
The patient is a well nourished male 19 years old, of a pronounced brunet
type. About six months ago, while serving as a fireman on a patrol craft, he
first noted that he "broke out with hives" on exposed parts of the body if he
came up on deck when the sun was shining. He seems otherwise in perfect
health. He gives no history of other cutaneous diseases or of allergy in him-
self or his family. He reports that just prior to the onset of his photosensitivity,
lie was stung on the flank by a "sea nettle" with resultant transitory giant edema
of the general region of the sting.
EXPERIMENTAL
Delimitation of the active wavelengths
To delimit the spectral region producing the urticarial response, 12 areas of the
back were exposed to sunlight, one directly and the other 11 through various
glass filters of known spectral transmissions. In Figure 1 appears a diagram
of the exposed areas numbered according to the filters which covered them,
together with a photograph of the area taken about 15 minutes after the end of
a ten-minute exposure to late September mid-day sun. The areas on which the
urticarial response has appeared can be identified from the diagram by their
shapes. Some of these areas display severe edema of the exposed skin sur-
rounded by erythematous flare, some show only erythema, and some no re-
sponse.
1 The material in this article should be construed only as the personal opinions of the
writers and not as representing the opinion of the Navy Department officially.
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FIG. 1
A. Area of the back exposed to late September midday sunlight for 10 minutes. The
back was protected by a card except for openings of various shapes indicated in B. Photo-
graph made 15 minutes after the end of the exposure to sunlight.
B. Diagram of the areas exposed to sunlight with the numbers of the Corning glass filters
with which they were covered. 0 indicates that no filter was present.
C. Spectral transmission of the filters, and spectral intensity of sunlight.
Areas 0, 3850, 3389 and 5031 show severe wheals with surrounding erythematous flare;
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In the lower part of the figure are shown the spectral transmissions of the vari-
ous filters, and a curve representing the approximate spectral distribution of
sunlight at the time and place of exposure. If the reader compares the degree
of response with the transmission of the filters and the sunlight spectrum, he
will find that the response occurred only under those filters which transmit radi-
ation within the approximate wavelength limits 4000A to 5000A, i.e. the blue and
violet portions of the visible spectrum; and that the intensity of the response is
roughly proportional to the amount of sunlight transmitted by the ifiter.
These wavelength limits are approximately the same as in the cases studied
by Duke (1923), Vallery-Radot et al. (1926), Blum, Allington and West (1935),
and Arnold (1941).2 The wavelength limits given by these investigators differ
only slightly, the variations being no doubt within the limits of accuracy of such
techniques of measurement. The action spectrum for any photosensitive re-
sponse is dependent upon the absorption spectrum of some substance in the skin
(Blum, 1941; 1944), and since absorption spectra fall off gradually at their spec-
tral limits, the limits of action spectra likewise are not sharp. Furthermore, the
observation of wavelength limits when a source with a continuous spectrum,
e.g., sunlight, if used, must always depend upon such factors as the sharpness
of filter cut-offs, extent of exposure, etc. To illustrate, reference to the diagrams
of Figure 1 suggest that longer exposure through filter 5840 might have produced
a slight response calling for an extension of the spectral limit to slightly shorter
wavelengths.
The delimitation of the wavelengths agrees so well for this and the cases cited
above that it seems certain that we deal here with a distinct clinical entity—
urticaria produced by wavelengths between the approximate limits 4000A to
5000A—whose etiology is fundamentally different from that of the case re-
ported by Sulzberger and Baer and in the preceding paper. Other points of
difference will be pointed out below. Following a suggestion by one of us (Blum,
1944) the condition has been designated urticaria solare (X 4000A—5000A) to
characterize it in terms of the wavelengths which elicit the response, and cor-
respondingly in terms of the primary photochemical process involved.
It may be emphasized here, that the wavelength range to which this patient
is sensitive elicits no specific response from normal skin. We have been able to
show in this case, as in that described by Blum, Allington and West (1937),
that the skin responds normally to wavelengths shorter than 3200A with the
erythema and pigmentation of ordinary sunburn (see Blum 1945).
2 The wavelength limits for the cases of Vallery-Radot (1928), Ward (1905) and Frei
(1925), included the limits reported for the above cases and were probably of the sanie type.
A is commonly used as the symbol for wavelength.
area 3387 shows a less severe wheal with flare. Only erythema appeared on areas 3384, 5113,
and 5874, the latter discernible to the eye, but not clearly shown in the photograph. Ref-
erence to the diagrams will indicate that responses have only appeared on skin which re-
ceived wavelengths between the approximate limits 4000A and 5000A, and that the intensity
of the response follows roughly the amount of radiant energy reaching the skin.
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Failure of passive transfer of photosensitivity
Characteristic of the Sulzberger and Baer case discussed in the preceding
paper was the ability to make passive transfer of photosensitivity by intrader-
ma! injection of the patient's serum into normal subjects. Passive transfer
was attempted in the present case without success. In Blum, Allington and
West's (1937) and Arnold's (1941), cases of urticaria solare (X 4000—5000A),
attempts at passive transfer were also unsuccessful.
Failure of passive transfer thus seems characteristic of this particular form
of urticaria solare.
Spectroscopic examination of shin and blood serum
There is every reason to believe that the development of the urticaria in this
case depends primarily upon the presence of a substance in the skin which spe-
cifically absorbs wavelengths between 4000A and 5000A. The reasons for mak-
ing this postulate are discussed at length by Blum and West (1937) and Blum
(1941), who suggest the possibility—on the basis of the action spectrum—that
this substance is a carotinoid. Carotinoid pigments which absorb in the spectral
region 4000A to 5000A are present in the skin and in the blood; but spectral
reflectance measurements of the patient's skin, and absorption spectrum meas-
urements of his serum, and of the acetone soluble fraction of serum, did not
demonstrate any greater quantity of such pigments than in normal skin or
blood.4
Two alternative explanations of the failure to demonstrate the presence of
the light-absorbing substance are possible: (1) the pigment which serves as the
light absorber is present in such small quantities in the patient's skin as to be
undetectable there or in the blood by spectroscopic methods, or (2) the skin of
the patient reacts abnormally when a pigment normally present in the skin
absorbs light.
The response is not dependent on molecular oxygen
Blum, Watrous and West (1935) showed that cutting off the oxygen to the
arm with a sphygmomanometer cuff before and during exposure to sunlight did
not prevent subsequent development of the urticaria of the exposed part; the
test serving to differentiate this type of photosensitivity from "photodynamic
action", i.e., photosensitization by dyes (Blum, 1941). Similar results were
obtained in the present case.
Fluctuation of the threshold
The threshold energy required to produce a just perceptible response (ery-
thema without edema) was measured at frequent intervals over a period of
about three months. The source of light was an automatically controlled carbon
The spectral reflectance measurements were made at the National Bureau of Stand-
ards, the absorption spectrum measurements by Lt. Comdr. J. S. Hopkins of the Naval
Medical Research Institute. We are happy to make acknowledgment of this valuable as-
aistance.
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arc using National Carbon Company's "sunshine" carbons, a Corning Glass
filter No. 3850 which cuts off all wavelengths shorter than 3600A being em-
ployed to eliminate the sunburn-producing radiation. At each measurement
a series of nine doses, increasing in steps of 25 per cent, was applied to com-
parable areas on both sides of the abdomen, and the average dose at which the
minimal response occurred in the two series was taken as the threshold. Fluc-
tuations in sensitivity occurred—sometimes from one day to the next—which
were much greater than the difference between any two measurements made on
the same day, and which could not be accounted for on the basis of differences
in the intensity of the radiation. Over the total period of observation there was
no general change in the threshold, however. Similar fluctuations without any
general change in sensitivity were also found by Blum and West (1937), and it
TABLE 1
Topographical sen8itivity
TMEESflOLD TIME1
RTGION
Present case
____________________________________________
Blum and West (1937)
Ventral surface of abdomen 1.0 1.0
Lumbar region of back
Backoverscapula
Medial surface of thigh near knee
Outer surface of forearm (15 cm. above wrist).
Inner surface of forearm (15 cm. above wrist)....
Inner surface of forearm at wrist
0.6
1.2
1.6
3.3
2.4
1.6
1.0
1.2
2.7
2.5
1.7
3.0
Palm of hand2 3.3 3.0
Dorsum of hand 6.4 over 20.0
Cheek 6.4 over 20.0
1 All threshold times referred to that on abdomen which is taken as unity.
2 Itching only; no erythema observed.
may be concluded that in this type of urticaria solare the sensitivity even on un-
exposed parts of the body fluctuates considerably from time to time, but that on
the average the photosensitivity does not change greatly over considerable
periods, although, as indicated below, there may be a slow decrease in sensi-
tivity of the exposed parts with time.
During the period over which these observations were made, the patient was
subjected to a series of injections of Hapamine (Parke Davis), which apparently
had no effect on the threshold to light or any other aspect of the photosensitivity.
Topographical distribution of photosensitivity
The threshold was explored on different parts of the body, and was found to
differ in much the same way as described by Blum and West (1937), the parts
habitually exposed (face and hands) being considerably less sensitive than those
usually covered by clothing. The results on the two cases are compared in Table
1, the sensitivity of the abdomen being taken as unity to facilitate comparison.
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The difference between exposed and unexposed parts was much less in the present
case, which was examined approximately 10 weeks after onset, than in the case
of Blum and West where the measurements were not made until 18 months after
onset. This finding suggests that the sensitivity of the exposed parts is some-
what decreased by exposure, and this seems to be borne out by a recent report
from the earlier patient which indicates that his general sensitivity has decreased
to a considerable extent during the 11 years since the onset of the disease.
Other findings
Clinical and laboratory examinations were entirely negative, revealing no
abnormalities other than the photosensitivity. Blum, Allington and West
considered two findings on their subject to have possible significance with regard
to the etiology, namely achiorhydria and the skin condition, Tinia versicolor.
Neither of these was found in the present case, and they can, therefore, be con-
sidered as having no significance with regard to the etiology of urticaria solare
(A 4000—5000A).
A matter which may be entirely coincidental merits recording for future
reference. The sudden onset of photosensitivity in Blum, Allington and West's
case followed shortly after a severe bee sting which caused temporary giant
edema of the face. Tests with bee venom failed to demonstrate any sensitivity
to this agent, however (Blum and West, 1937). In the present case the patient
reports that just prior to the onset of photosensitivity he was stung on the flank
while swimming by a "sea nettle"—presumably a pelagic coelenterate—with
resultant temporary giant edema of that general area. Sudden onset—at
various ages—has characterized all the cases of this type thus far reported, but
in only these two instances has a sting been reported to have been associated
with the onset.
CONDITIONS OF ILLUMINATION WHICH ELICIT THE URTICARIA
This type of sensitivity is elicited by sunlight even when the patient is pro-
tected by window glass, and may be particularly disturbing inside a room having
white or light colored walls. This is in contrast to some other conditions, e.g.
polymorphic light eruption (Hausmann and Haxthausen, 1929; Blum, 1941) in
which window glass protects the patient. Tinder ordinary conditions of illu-
mination with tungsten filament lamps, there is not enough light of wavelengths
4000A to 5000A present to elicit the lesions of urticaria of this type, but modern
"fluorescent" lighting may be troublesome. By exposure to a "fluorescent" reading
lamp for 30 minutes at a distance of 3 inches, we were able to elicit on the abdomen
erythema but no whealing, and the patient reports that he has experienced difficulty
in a room lighted by such lamp8.
CONCLUSIONS AND SUMMARY
Urticaria produced by blue and violet light, wavelengths 4000A to 5000A is
described. This type of urticaria is a distinct etiological entity which is best
described as urticaria solare (A 4000—5000A). Characteristic of the condition,
URTICARIA SOLARE 115
and differentiating it from a type of urticaria solare produced by other wave-
lengths is failure of passive transfer (which is successful in cases of urticaria
X < 3700A.) Other characteristics of the condition are discussed.
Hapamine (Parke Davis) did not alter the sensitivity to light.
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